Y2 receptors for neuropeptide Y are coupled to three intracellular signal transduction pathways in a human neuroblastoma cell line.
Neuropeptide Y (NPY) attenuated angiotensin II (AII)-or bradykinin (BK)-induced Ca2+ release from intracellular stores and inhibited forskolin-stimulated cAMP accumulation and omega-conotoxin-sensitive high K(+)-induced Ca2+ influx in the human neuroblastoma cell line SMS-KAN. All three NPY actions were mediated via Y2 receptors. Pretreatment with pertussis toxin completely abolished all of the NPY actions. Activation or down-regulation of protein kinase C had no effect on any NPY-mediated effect; herbimycin A, a tyrosine kinase inhibitor, only abolished the inhibitory effect of NPY on AII- or BK-induced Ca2+ mobilization. Herbimycin A also blocked platelet-derived growth factor-induced Ca2+ mobilization, which involves tyrosine kinase activation, and there was a good correlation in the concentration dependency between the two effects of herbimycin A, strongly suggesting that its ability to cancel the NPY effect is due to inhibition of tyrosine kinase activity. NPY attenuated AII- or BK-induced inositol 1,4,5-trisphosphate production, and herbimycin A reversed this NPY effect. These results provide the first evidence that Y2 receptors negatively couple to AII- or BK-induced phosphoinositide turnover leading to Ca2+ mobilization through pertussis toxin-sensitive GTP-binding protein(s). Inhibition of phospholipase C-beta activity by NPY seems to be mediated by activation of protein-tyrosine kinase or phosphotyrosine-containing protein(s).